pKa values and partition coefficients of nitroxide spin probes for membrane bioenergetics measurements.
Knowledge of pKa's is necessary to calculate intracellular/intravesicular pH values from nitroxide accumulation in cells or vesicles as detected with electron spin resonance (ESR) spectroscopy. pKa values were confirmed in lipid vesicles of known internal pH. To help select probes that do not accumulate in lipid membranes, octanol/buffer partition coefficients of uncharged nitroxides were determined. As an application of selected probes, pH gradients and internal aqueous volumes were analyzed in mitochondria (one internal compartment) and in the cyanobacterium Synechococcus 6311 (two internal compartments). The combination of 3-carboxy-, 3-amino- and 3-aminocarbonyl-2,2,5,5-tetramethylpyrrolidin-1-yloxyl was found to be most satisfactory for determinations of internal pH and volumes.